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RecurDyn VI9R1 Development Environment Upgrade

% RecurDyn Development Environment Upgrade
: Visual Studio 2010 - Visual Studio 2015

1) GUI Environment Upgrade
A. Compiler & Library Version Upgrade
B. Parasolid Kernel Version Upgrade : V24 > V29
C. FlexNet Version Upgrade : v11.13.1.2 - v11.14.0

D. CAD(InterOp) Translator Upgrade : InterOp R25 Spl - 2017.1.0(R27)
2) Solver Compiler & Library Upgrade

A. Intel Fortran Compiler Version Upgrade
B. MKL(Math Kernel Library) version upgrade

% Therefore, RecurDyn V9RI1 can fully Support for Windows 10
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1. Easy & Efficient Modeling

H E B U H DY N 5 © 2017 FunctionBay, Inc.



Easy & Efficient Modeling and Analysis

% VIR1 GUI

» Layout Design Improvement
v" Windows 10 Style Design
v Big Icon Style Design

-

nonBeRg . ot -

.D@A

Cllpboard Measure Merge Assist

XGridsize | 100

YGridsize | 100

Coaordinate |Car |
Working Plane

Tools

RecurDyn W9R1 - [Model1]

%

R.Map  Parameter
Template

¢ I &K

Gravity Model Program License

Window

Window Setting Caontrol

-

ooERdS- . §8é -

Geometr]r
Marker  Ellipsoid  Cylinder |& Point Solid
|
Solid and Marker Curve

v' Toolbar re-arrangement

RecurDyn WVIR1 - [Modell *]

Paint Curve Surface Curve Surface Eoolean Laocal Imprint Simplify Exit
Surface Salid Assist Exit

\.

RECURDYN

© 2017 FunctionBay, Inc.



Easy & Efficient Modeling and Analysis

\

% Parameter Template

» This function can modify the default parameter settings by user. For example, user
can set the default parameters such as contact stiffness/damping value as user's
own values. And also, it supports the text file format, too.

A0 DB | g
A

Home

%

RecurDyn VOR1 - [Modell]

XGridSize | 100 L. B |
- . B
YGridSize | 100
: Clipboard Measure Merge Assist R.Map | Parameter Database Message ‘Window Gravity Model Program License
Coordinate |Car |~ Template
- - - - - -
Warking Plane Tools Window Setting Control
h 4
Parameter Template j ParameterTemplateml - § 2% @M
Professional | MTT2D | MTTZD 0YH HEO AH40Q 27V ESZH
<PROPERTY 10="115" NAWEE"Act ion Narwal Direction” YPE=" INTEGER” VALLE=" “></PHOPERTV> 3
[ o bt N e e g e iy
d [Contact] Geo Surface " NAME="Use Generate the contact output fi 4, > E
L [ oeete | [ Resst | [ mpot | [ export ||| entitytame [Contad] Geo Surtace o U 1 1217 e il T e NESR WLES >R £
<, >
Type | hame |~ Name Type Value - <ENTITY D="200" NANE="Geo Surface’ TYPE="CONTACT">
SEEd el
Contact e Friction Coefficiant DOUBLE o SPROPERTY 10205 N F”EUSH i
Contact Surface to Surface Use Stiffness Exponent BOOL 1 <PROPERTY 1D " HAE="Use Stitfness Exponen
Ertended Surace to Suface = || [stness sonent B RN 10 WE- o e Bt TS i UL
E"”?z é“"_‘*: “: 5:”;“ Use Damping Exponent BOOL [ <PROPERTY 1D="207" NAWE="Danping Expanent” TYPE="TOLEL
onta ylinder to Surface <PROPERTY 10="208" NAME="Use Indentation Exponent” TYPE="BOOL
Contact sphere to Sphere pempindbreonert DOUBLE Z - GRS D=5 WWE- ndtaton Eponet T DIELE VALUE
Contact Sphere to Cylinder L UseindentationlEGonent Boorn 0 = <PROPERTY 1D="210" NAME="Maxinun Stepsize Factor” THPY
Contact Sphere to Box Indentation Exponent DOUBLE 2. <PROPERTY [D="211" NAWE="Use Rebound Damping Factor WPE EOOL VALU >
P ~ e oo . <PROPERTY 10="212" NAME="Rebound Dawping Factor” TYPE="DOUBLE" VALE='D, A
Contact Sphere to Torus aximum Stepsize Factor 10. <PROPERTY [D="213" NAME="Indentation Exponent or Boundary Penetration” TYPE="INTEGER" YALUE="1"></PROPERTY>
Contact Sphere to Cone Use Rebound Damping Factor BOOL 1 Eégggw }BzHZWE mg- Bnung?rg ‘Peuet rétmn THPE=" ?SgELEBOéﬁLUE X V:
4 = ="l Global Max Penetration” =
Contact Sphere in Sphere LR I G DOUBLE 02 PROPERTY 10="216" NAKE="Use Local Nax Penetration” TYPES"BOOL" VALLES"D"></PROPERTY>
Contact Sphere in Cylinder Indentation Exponent or Boundary Penetration INTEGER 1 <PROPERTY [D="217" NAME="Base Normal Direction” TEGER" YAL
P e Soundan Penetration DOUBLE 102 Pl R s ol s
Contact Sph T L = 0. 0f Max Lontact Foints =
P somere in Cone Use Global Max Penetration BooL 0 FUFERTY [D="220" NARE="Use Gonerate the contact utput f1e" THPE"E00L" VALLE='T"></PRUPEATY>
" Use Local Max Penetration BOOL 0 <PROPERTY 1D="21" NAWE="Forca Display Tupe” TVPES"INTEGER" VALLE="I) »</PROPERTY:
Contact Cylinder to Cylinder - /ENHW
Contact Coneto Cyinder = EascihomaliDREcton INTECER 0 CENTITY 10="300" NMIE="Surtace to Surface” TWPE="CONTACT>
P P Action Normal Direction INTEGER 0 01" NWE="Spring Coefficient” TYPE="DOLBLE" VALLE="1000"></PROPERTY>
[« ] [l Nn_nf Mav Cnntart Paints INTEGER o E Danping Coefficient” TYPE="DOUBLE" VALLK ></PROPERTY:>
303" NAME=Friction Coefficient” THPE="DOLELE” VALLE="0"></PROPEFTY>
<PROPERTY 10="304" HAWE="Use 5 iffness Exponent” TIPE="BOOL" VALUE="1"></PROPERTY: 4
‘ Import Template | | Export Template ‘ | Set &g Default ‘ (] b

- ]
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Parameter Template

- user-define ‘default values’ can be used.
- Parameter Templates can save a lot of time, reduce the mistakes
- improve the effectiveness of collaboration at work.
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Parameter Template

- user-define ‘default values’ can be used.
- Parameter Templates can save a lot of time, reduce the mistakes
- improve the effectiveness of collaboration at work.

Home

A0 DB | g
A

%

RecurDyn VOR1 - [Modell]

¥iGridSize | 100 I L » .
- ,.: L] W
YGridSize | 100
. Clipboard Measure Merge Assist R.Map Parameter Database Message ‘Window Gravity Model Program License
Coordinate |Car |~ Template
- - - - - -
Working Plane Tools Window Setting Control
A 4
Parameter Template j ParameterTemplateml - § 2% @M
Professional | MTT2D | MTTZD 0YH HEO AH40Q 27V ESZH
<PROPERTY 10="115" NAWEE"Act ion Narwal Direction” YPE=" INTEGER” VALLE=" “></PHOPEHTV> 3
[ o bt N e e g e iy
r [Contact] Gec e " NAME="Use Generate the contact output fi 4, > E
[ peete | [ Resst | [ mpot | [ exort Entity Name [Contadt] Geo Sutta o U 1 1217 e il T e NESR WLES >R £
<, >
Type | hame = Name Type Value - <EHTITY \Bﬂggggww‘\g “g?n macs“ WPEE“E%TAET“
D: Coefficient DOUBLE B " "Spring Coefficient”
Contact solid i B L FROPERTY 10="202" WAME="Datping Cocci
Contact Geo Surface Friction Coefficient DOUBLE 0. PROPERTY [D="20%" NAME="Friction Coefficie
Cantact Surface to Surface Use Stiffness Exponent BOOL 1 ﬁg;gaw }B gé m gse@tiﬂnéss Expnne;vp L
Cantact Extended Surface to Surf: = B 3 ti1fness Exponent I
P o e uae HithesEonent pousLe 2 SERUPERTY 10="205 W=z Devalo Exponet” THPES'G0L: WLLE |
4 =" ="llse Indentation Xpnnent =
Contact sphere to Sphere pempindbreonert DOUBLE Z I SSRPERTY |0 208" HE-Indentation Eonant- THPE DUUBLE VALUE |
Contact Sphere to Cylinder L s elindentaticnlEponent BO0N 0 = <PROPEATY [D="210" NAWE="Maxinun Stepsize Factor” TP
Contact Sphere to B Indentation Exponent DOUBLE 2. <PROPERTY D="211" NAME="Use Rebound Damping Factor WPE EOOL VALU
onta phere to Box ~ e oo . <PROPERTY 10="212" NAME="Rebound Dawping Factor” TYPE="DOUBLE" YALUE="D,25" A
Contact Sphere to Torus aximum Stepsize Factor 10. <PROPERTY [D=" 213 NAME="Indentation Exponent or Boundary Penetration” TYPE="INTEGER" WALLE="1"»</PROPERTY>
Contact Sphere to Cone Use Rebound Damping Factor BOOL 1 Eégggw }B= En mg- Bnung?rg ‘Peuet rétmn THPE=" ?SgELEBOéﬁLUE X V:
4 = ="l Global Max Penetration” =
Contact Sphere in Sphere LR I G DOUBLE 02 PROPERTY 10="216" NAKE="Use Local Nax Penetration” TYPES"BOOL" VALLES"D"></PROPERTY> |
Contact Sphere in Cylinder Indentation Exponent or Boundary Penetration INTEGER 1 <PROPERTY [D="217" NAME="Base Normal Direction” TEGER" VALI i
Contact Sphere in Box Boundary Penetration DOUBLE a0 LI A o g Mo RROPERTY>
Contact Sph T L 4 =" o. of Max Contact Foints =" ot
P somere in Cone Use Global Max Penetration BooL 0 FUFERTY [D="220" NARE="Use Gonerate the contact utput f1e" THPE"E00L" VALLE='T"></PRUPEATY> |
" Use Local Max Penetration BOOL 0 <PROPERTY 1D="21" NAWE="Forca Display Tupe” TVPES"INTEGER" VALLE="I) »</PROPERTY: !
Contact Cylinder to Cylinder 2 RNTITYS
Contact Coneto Cyinder = EascihomaliDREcton INTECER 0 CENTITY 10="300" NMIE="Surtace to Surface” TWPE="CONTACT> I
P P Action Normal Direction INTEGER 0 01" NAWE="Spring Coefficient” TYPE="DOUBLE" YALUE=" NDDD ></FHOPEHW>
Ell | D] M of May ( nntart Baints ITEGER n [~ Danping Coefflciant” TYPE="DOLELE" VALLE OFERTY>
kil ME="Friction Coefficient” TYPE="DOLELE™ VAL </PHOPEHW>
<PROPEATY 1D="304" NAME="Uss St 1fnsss Exponent” TVPE="BOOL" VALLE="1"></PROPERTY> 4
‘ Import Template | | Export Template ‘ | Set &g Default ‘ (] m 1 b
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Easy & Efficient Modeling and Analysis — Multi-Animation

~
- Up to four animations can be simultaneously viewed
- Easier comparison of the motion of multiple simulations
BBy 5 p - (Caset 20dym =
& DDBBIS ,;;;’_‘_’_' RecurDyn VOR1 - [Caset_2.rdyn *] 8 x
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For Help, press F1 Cor Gohal X:0V:S002:0 A bmemis. =
Multi-animation Settings x
Mo Pos File |
1 Left Upper | Model1_04\Madell.rad _I
"2 | LeftLower Model1_ 04\Modell.rad =
"3 | Right Upper Model1_04\Modell.rad =
"4 | Right Lower Model1_04\Modell.rad ]

Apply |

|| Cancel ||

OK
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Easy & Efficient Modeling and Analysis

Database Filter
- The list of entities in the database can be simplified.
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Easy & Efficient Modeling and Analysis

< Body-Edit Mode Enhancement(1/4)
: In VOR1, many functions of Body-Edit mode are developed. So, user can easily
create or modify the their CAD geometry data in RecurDyn VORL.

> General Geometry Handling
€ Removed Profile Mode in V9R1
€ Extrude, Spin, Sweep Functions are available by General Curve

Profile Curve Extrude Operation

\
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Easy & Efficient Modeling and Analysis

% Body Edit Mode Enhancement(2/4)

> Closed Curve to Surface

> Closed Surface to Solid

-
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Easy & Efficient Modeling and Analysis

% Body Edit Mode Enhancement(3/4)

> Offset Surface

> Thickness

\
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Easy & Efficient Modeling and Analysis

< Body Edit Mode Enhancement(4/4)

> Surface Sewing

: This function unifies the normal direction when the surfaces have different normal direction

> 3-Points Arc & Circle Creation Method
: When user don't know the center point of Arc/Circle, user can create the Arc/Circle using these

3-Points Arc

\.
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2. MFBD Enhancements
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MFBD Enhancement

\

% Mesher Enhancement (1/4)
> Robust Auto Mesh

« Mesh Core is upgraded, therefore user can get the more reasonable mesh quality

32bit > 64bit
. Mesh Core Version : 44.0 - 4.7.0

*  More advanced mesh options and more acceptable default values
*  Remesh and MIN/MAX mesh size will be applied more accurately

( V8RS h VoR1
Mesh Parameters: Mesh Parameters:
Min Max_Chordal_Error :-0.1
Max Max_Gradation : 2
Geo. Refine Patch_Angle_Tol.: 20
Mesh Op. Fix_Tol : -0.0025
All : Default Optim_Tol. : -1
Strain_Tol. : 0.6
Geo.Refine/Plane Tol. = 1
Target H=0.0

Node = 12796
Element = 38921
Max. Aspect Ratio = 1508

Geo.Refine/Angle Tol. = 15

Node = 64075
Element = 276901
Max. Aspect Ratio = 5655

hY

RECURDYN
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M

FBD Enhancement

\.

/7
0’0

Mesher Enhancement (2/4)

» Mirror Function
N\

Subtract the Geometry

-

Make FFlex by Merge

Mesh 1/8

Make ¥4 by Mirror

v

Make whole by Mirror

Make ¥2 by Mirror

RECURDYN
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Enhanced FFlex Body handling

- Madification of the elements (Creation, Modification, Deletion)
- Mirrg_r of the FFlex Body

A~ ISR P 3
{ ,(--\. DoB®Ra " e RecurDyn VOR1 - [Modeld *) - 06 X
Mesher
-] v ole \ =
= 2 W s i o ¥ W WP 4O 0T H O OVWew s & "
Material  Property B.C Output Display Node Element FDR Mass Node Patch Element Une NodelD  ElementiD Meih Remesh  Advanced GeoRefine  Assist ImpEdge ImpPoint Sweep QualCheck Shell
FHex Edit Set Change Mesher Export it

5| ¢ | DEXAUBLAT O @BCITCN.[HAADIRSFFF | 4 MO IPR &E I

Jirpprs YRBPEI B,

v |
A, Markers
- RECURDYN| ===
L5 @ Surfaces
ﬂ [} = @ Solids
® ImportedSolid!
g & Roads
g i Shells
@i Profiles
% e
o ey
-2 Materials
x 3 It Properties
9 ElementSets
X ) NodeSet
@ B Patcnsess
® P Linesets
= @ ElementComponents
: # PropertyComponents
& &3 BoundaryCondtions
= 4, Outputs
@
3]
=
A
i
-
tj-
Local  X:200 ¥:100 Nigfmm/s
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M

FBD Enhancement

/
1 %4

h

RECU

Mesher Enhancement (3/4)
> Mesh Modification

v" Element Create/Delete

v" Node Modification

Make Element by Manual

Create Element

Properties of Node219

0

=2

Position

[m=

17495, 602625, 0 [a]

-

ROYN
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MFBD Enhancement

+ Mesher Enhancement (4/4)
» Manual Mesh Improvement

> Sweep mesh
Shell Mesh

Helix Curve Geometry

S

Solid Mesh data

RECURDYN
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Mesher Enhancements

- Upgraded mesh engine that is faster and produces higher quality meshes
- Powerful geometry refinement.
- Mesh options to improve the quality of the mesh

,"i\ ER] LY Ik S RecurDyn VSR1 - [VGR1_Mesher Sweep.rdyn ] - 0 X

A1 P\ F 9 Q@ % &’?o K ¥ # 5N 8

Marker (y‘nd( G eneral lol Revulm MM CMOM PKV Spmq Rat. Spﬂn Bu)ll ng Be lig Sph-Sph Cy‘ Lyt Ge C Cam2D Point(Box)  Laset SubSystes
zocm.m Sensor SubSystem

4N IR GEBX. |k TNBVIIE,

o ACRECURDYN £

Marke Ild Body Jomnt Force Contact

v | OSRNA BT O WBONTTCS . HAACDHBSFI )

CHC#SNCrEaE BMBE T T R [T
@

1
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MFBD Enhancement

+» Enhanced FEA

> Non-Linear Material
* Plastic Analysis

Hexa-Dominant Meshed FFlex Body

Solid8

solidé -'*N -
-

Solids Q ) C

-~

Solid4 \?

7 /‘\
~.k

\.
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MFBD Enhancement

** Enhanced FEA

> Non-Linear Material
» Hyper Elastic/Mooney Rivlin — Minus Value parameter input

® RecurDyn Potential Energy Function

U Hyperelastic - Mooney-Riviin
=G (71 B 3)+ Cor (Tz B 3) @ o212 =
_ _ _ @ l0.1013 [[ev]

:@ﬁ]1 - 3)+@12 —3) (Incompressible model) ~ e -
Initial shear modulus Damping Ratio [ L.e-004 )
G=2C,+Cy
Initial bulk modlus

2
K=—

D

® Modified Validation Check

C101Cp1(=C1+C3)>0

\
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3. Solver Performance
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Solver Performance

< C++ Solver

» C++ Solver Development for MFBD
v Alternative (Not Default) Solver for Special Purpose First

v Solution will be changed during V9 period in order to expand the C++ solver
continuously

RecurDyn VOR1 - [Mid

& | &

Program License

XGridsize | 100

I‘_\%&%Cﬁv

Cllpboard Measure Merge Assist R.Map

Y¥Gridsize | 100

Window

<

Gravity

Parameter
Coordinate [Car |'

Template

Working Plane

Tools Window M| Display Control
Entity ] ¢ izt BaRTeg E.|
B-OeE|-IHA<4<EF K OEE! %l [fmit. | = _ £ Flexifility

B’MidSurlace_Test.rdp] * @ ProcgssMet

2= Light
&7 | Data

e todel3

%

Simulation

General | Qutput Files

MNumber of Core Autcu |]_

! -]
Executable Solver | () IF Solver ®iC<= solver |

Solver Type (®) DLL [recommended] (JEXE

Expression

Time Offset If Tolerance

Initial Velocity
’7 @ Relative C.l Absolute

\.
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Solver Performance

% Time Integrator Enhancement

» Enhanced G-Alpha Integrator (more accurate results in time integration) >
Reduce the numerical damping - More Accurate Dynamic Analysis

» Enhanced Integration for Variable Equation and Differential Equations

» Adjustable Maximum Angle Limit for each time step = This will be helpful for
more accurate analysis for 3D high speed rotational problems.

» Adjustable Maximum Convergence Count to increase the time step = Default will
be changed from 10 to 5. (Optional)

Advanced Solving Options
Limit of Angle in each Solving Step (deqg) 30,

Maximum Convergence Count 5|

< 3D Rotational Joint Formulation Enhancement
» Use of Euler Parameter instead of Euler Angle for spherical and floating joint.
» This will make more stable and accurate results for the high speed 3D rotational
problems.
% Use of “Sparse for MBD"
» In V8RS, for some models, this option was not perfect.
» From V9R1, this option will be used always. So, option will be removed.

\
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Solver Function

FBHQ is continuously trying to develop the efficient contact algorithm and contact
entities for the fast calculation and accurate contact results to the various contact
problem. Hence, in VOR1, there are some contact issues are developed by GeoContact

algorithm.
> 2D Geo Circle Contact

V8R2 V8R3 V8R4 V8RS VIR1

&>y Ky R y» )Y
) > ) ) JIRe)

Geo Sur Geo Cur Geo Sph Geo Cyl Geo-Cur

» Using Geo RFlex Contact In Piston Toolkit
Until V8R5, the contact entity between RFlex piston and RFlex cylinder is used by surf-to-surf

contact elements. However, that contact results are not satisfied. Therefore, FBHQ is

determined to use the GeoContact that contact problem.

RFlex Cylinder
Contact —T1» ~V8R5: Surf-To-Surf Contact Type
RFlex Piston —> VI9R1~: GeoContact Type
\ —
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Solver Function

In VOR1, the contact function are improved:
> Consistent Friction (STEP5)

: Especially, the friction coefficient of the range from -Vs to +Vs is determined by the expression. Then, the
expressions are defined by various types such as HAVSIN, STEP & STEP5. And, each contact entity is adopted by
different expression for friction coefficient. Therefore, the contact force can be little different according to
contact entity till VBR5. However, in VOR1, FB decides only one expression to get the friction coefficient(STEP5)

and it will give user same results.

friction coefficient | K mmEm_—_—_——— 1

-,
1y yo HAVSIN
—> STEP. . ay

1
STEP5(VR,-Vs,u,Vs,-u1.)

'y
()]
=
m
o
(63}

» Contact Outputs

« In the *.con(contact output file) file, the contact output results are arranged and written by its contact force

magnitude order.

) 10 20 30 40 50 60 70 80 20 100 110 120 130 140 150 160 170 180 190 200 210 220
1 |

2 70.0002400 (N
3 0.000E+00 o
4 5.000E-0¢

5 1.000E-0%

6 1.500E-04 1 2.1233589E+01 2.8 2.4442091E-0%  2.2933091E-02  0.0000000E+00  0.0000000E+00  6.299216SE+01  2.9206953E+02 -1.1395529E-01  9.9348588E-01  0.0000000E+00 8|
7 2 2.1233589E+01 2.8 2 2.4442091E-04  2.2933091E-02  0.0000000E+00  0.0000000E+D0  6.29921658+01  2.9206953E+02 -1.1395529E-01  9.9348588E-01  0.0000000E+00 8|

3 2335895401 2.8 2.4442091E-0¢  2.2933091E-02  0.0000000E+00  0.0000000E+00  6.2928081E+01  2.9206231E+02 -9.8056795E-02  9.9518 0.0000000E+00 E|
] B 2335895401 2.8 2.4442091E-0¢  2.2933091E-02  0.0000000E+00  0.0000000E+00 6.2 2.9206231E402 -2. -9.8056795E-02  9.9518 0.0000000E+00 E|
no 5 2335895401 2. 2.4442091E-0¢  2.2933091E-02  0.0000000E+00  0.0000000E+00 6.2 2.9206231E402  9.6735294E-01 -9.8056795E-02  9.95181 0.0000000E+00 E|
n1 6 2335895401 2.8 442091E-0¢  2.2933091E-02  0.0000000E+00  0.0000000E+00 2 2 -3.1600196E+00 -9.8056795E-02  9.9518 0.0000000E+00 E|
n2 2335895401 2.8 442091E-0¢  2.2933091E-02  0.0000000E+00  0.0000000E+00 -8.3837255E-01 -9.8056795E-02  9.9518 0.0000000E+00 E|
ns 8 2335895401 2. 442091E-0¢  2.2933091E-02  0.0000000E+00  0.0000000E+00 2 2 2 310392E+00 -9.8056795E-02  9.9518 0.0000000E+00 E|
ne 9 2.1233589E401 2. 2.4442091E-0¢  2.2933081E-02  0.0000000E+00  0.0000000E+00 2.9206231E402 -2.9020588E+00 -9.8056795E-02  9.95181 0.0000000E+00 82|
s 10 2.1233589E401 2. 2.4242091E-04  2.2933091E-02  0.0000000E+00  0.0000000E400 & 2.0206231E402  -2.7730784E+00 -9.8056795E-02  9.9518 0.0000000E+00 82|

\
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Solver Function - Contact Point Sorting

The Contact Point data that is written to the *.con file will be sorted from

largest magnitude to smallest.

No. of Max Contact Point = 50

No. of Max Contact Point =5
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Solver Function - OnOff Joint

- The constrained degrees of freedom (0~6) can be enabled/disabled during
the simulation depending on the condition. (by Function Expression)

- The OnOff Joint can be used to increase the speed of computation when it
can be used instead of a contact element

i\ oDeRyeS- T e - RecurDyn VSR1 - [KR1000_1950_MBD_Final.rdyn *] - 0 X

Analysis
: EEh he B2 B2 |l& I | A (3 G
e oo | HE] e B Blo ]u " - Re:ul Add Tempiste | Expression  Control Tace  Display StateMutrix

¢ A V s
Dyn/n Eige "
. SimulstionControl | Animation Control Plot 2 Scope Post Tool

jen Scenatio DOE
. - BALADNBDLFEE | 4 wNe. PP OE DX [ B ENs QADD TS B,

1 C D

HKUS<SEBP M OEET HMMTW
= Mode Shape |1 |
o

Frequency Response
Freq. (M2 |

s;uimnm

A RECURDYN

KUKA / KR1000_L950

JJJJJ

e sNCrsas BABE T IRy

{5
ﬁ
g

igg‘“

T3ILIBI3
IXREERZ

b3

$EE4 4444 ymPPo D
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4. Application Interface
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Application Interface

< Standard Particle Interface
» For the efficient development for communication between RecurDyn and other Particle S/W.

<+ EDEM IF using Standard Particle Interface

»  So, using the Standard Particle Interface API, Particle S/W company can efficiently develop the
interfacing code with RecurDyn. Therefore, EDEM(One of DEM Particle S/W) interface is
developed in VIR1.

PN - Py .
O can e e e e e e e e e wwrins

Standard Particle
Interface API

Model Information

* No. of Particles : 80,000 ea
« CPU: 2.4 Ghz (8 Threads)
* End Time: 30 sec

« CPUTime: 4Hr

|

RECURDYN
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Co-simulation interface between RecurDyn and EDEM

AL RECURDYN x ‘EDEM"

4.00e+00
3.90e+00
3.80e+00
3.70e+00
3.60e+00
3.50e+00
3.40e+00
3.30e+00
3.20e+00
3.10e+00
3.00e +00
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Application Interface

\

FMI 2.0
» FMI 2.0 will be supported in VOR1. Therefore, user will be able to use the

function of FMI 2.0 for communicating between RecurDyn and other S/W.

V8R5

VIR1

Plant Input
[RecurDyn -= FMLU)

Interface Time Step

‘Waiting Time [seconds)

Create a FMU File
{|mouse

[ Delete Cosim Information

FMI

CoS5im Environment

@Import
Interface Version
Model File

Plant File fame

OExport

Plant Input
[RecurDyn -> FMU)

Plant Cuput
[FMU -> RecurDyn]

Interface Time Step

Waiting Time [seconds)

Create a FMU File
’7|mouse

|:| Delete CoSim Information

FUNCTIONAL
MOCK-UP
INTERFACE

Cancel | |

Apply
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5. Toolkits
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New Toolkits

\

“ TSG (Time Signal Generator) Toolkit

» With any measured response (target signal) of vibration in physical test, TSG finds
any input signal (drive signal) for virtual test rig. > Eventually, this can be used for
Durability Analysis.

» For example, TSG can make the driving signal for the actuator of car suspension
test-rig to get the same response with the field testing signal. Then, using these
driving signal, user can run the MBD, MFBD & Durability analysis.

< TSG Process >

[Virtual Test Response]
|

(FRF)-1 x Error Drive Signal
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RecurDyn/TSG (Time Signal Generation)

- New toolkit
- Find the Drive Signal that reproduces the Target Signal

TSG (Time Signal Generator) Toolkit & RECURDYN

The TSG (Time Signal Generator) toolkit has been added to RecurDyn. The TSG finds a

Drive Signal that causes the MBD system in RecurDyn to produce a measurable system

response that is similar to a user-defined Target Signal. The MBD system response can be

any value, such as a displacement, a velocity, an acceleration, a force, or a sensor output.
~ DODEBAS-

Home

e & b

Actuator  Sensor Target

FRF Iteration

2

Result

Signal Simulation Result

Virtual Test.Rig
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New Toolkits

% Independent EHD Toolkit

» V8R5
v It is one of bearing entity/function in Bearing Toolkit

> VOR1
v It will be one of important toolkit in RecurDyn VIR1. So, it is developed as independent
EHD Toolkit. Then V9R1 EHD toolkit supports the EHD journal bearing & EHD
lubrication functions.

V8R5 VI9R1
RecurDyn VERS - [Modell.rdyn] ‘RE cu rD\rn Rl.- [Mﬂd_E_lJ.]

5 Toolkit Chain Customize

IR

Bearing | Spring Tire

Toolkit

@99

QBE” pearing Group & E]‘ Advanced Sprlng Tire

b
Q Raller Bearing Group | EHD

OEHD Bearing ] ! « Eearing

%l Piston Lubrication 3
) *s J; Lubrication
i
S b

Fs
‘% Bushing Bearing Type A Group

\.
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RecurDyn/EHD (Elasto-Hydrodynamic Lubrication)

- New toolkit
- Rotational Lubrication for journal bearing
- Piston Lubrication for Piston/Cylinder

DRSS« T ¢ |- RecurDyn VSR1 - [RecurDyn_EHD *]

D i S i GRAR o

fwﬂf'wmwwwm A RECURDY

Subsystem Toolkit Toolkit

ety LA B AT 0 FBRNINON. BHAADSBLSIE ! |6 MOe . [WR GEBX.|[NeNpbXs QABPIIE,

. A RecurDyn EHD x

[ Recutyn.cro el
%2

i s

i

s

v

A

5

3,

@ SO

F Projection Type Contour 3D Surface Type Contour
'0 sl
L - —— I p A=
v

k4

S Projection Type 3D Surface Type Flexible Body (Piston)
Contour Plot Contour Plot Contour Plot
Select <1> Entity : SubSystem edit mode, Car Global  X:-1000 Y:600 2:0 Local  X:+1000 Y:600 NAg/vm/s

\
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Toolkit Improvement

\.

% Durability Toolkit
» Importing durability result file

Fatigue Evaluation

Axial Mode @ {lini-Axiak O Bi-Axial M I I :
Fatigue calculation
(®) Stress - Based (O strain - Basdd () safety Factor
Life Criterion [user]perined [-]
Mean Stress Effect [Goo4man [~]
B Vield [etass]e =]
Hum of Std, Deviations [z | o [ PR 103 0 i 54050 %
T [50e -] —
Material |
’754\4 Curve < mm-N > [user|pefinea [..][sn]
.
Element / Patch Set [uca[Fe.setpatcni@suspension_assy [[EL] Save the result flles!
Time History [Histdy 1 | [se0]
Occurrence [1000o0. [ev]
Fatigue Results
v
Time Ra Face Node ID Damage ( Max) Life (Min)
ime nge -ace Node | Image L) 8 3 in & = u
&) = i b o v R0 « [ 43 |[ Ao ourabity 08 221 2]
u =]
X e
FAG O =[) « i+ oun o o iy oo ~[4r|[ o.oraittszas ]
( A | i o~ -
Fatigue tools || mport ﬂ [‘ calcutation || ok | [ cancel R ==
L J K GO T « 1 s o+ o i - [ % |l Aot 05 21 2]
Wl @M 2y sEm = 1 @
mai| o Eaw o ' ¥ %3
G| g E=mE SRS
-
CYTECE]
I ting th —
mporting e = R e
. o
P
previous result file i T
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Summary of RecurDyn VI9R1

\

Integrator enhancement improved the accuracy

1. The numerical damping effect is reduced a lot.
2. The accuracy of High speed rotation problem is improved

Ul Convenience
Parameter template, Multi-animation, Database filtering

MBD enhancements
Contact Point Sorting, OnOff Joint, 2D Geo Circle Contact

MFBD enhancements
Mesher enhancements, enhanced FFlex body handling

Multi-disciplinary Q
EHD, TSG, EDEM interface, FMI 2.0 A
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RECURDYN

Thanks for your attention!
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